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Vfcffi. 2 0 0 2 -3 6 3 4 0 1 ^- v : 1/ 

>X£@£f£U ^o, >X<7) (l) , (2) <7)##^, 
d 2 / f < 0. 1 ( 1 ) 

-4. 0<4>air /<!><- 2. 5 (2) 
HU 

d 2 : ^ 1 l^>X<hH2 W>X<h(7)^:#±tcjolt^^PI 

f : vyx^^m^Mm 

<*>ai r I 31 1 l/>Xt^2 U>Xt<Dffll,Z&ititz^frb%Z>£%UyX(D 

^ r 7- (mi ^>X(7)ft®isijoffi<7)ft^^ C2 > ^2 u>x<7)^}i^m<Dm<om^ 
^zM-r^>m2 uyxtDmmmz n 3 t <D air = C2 ci-ni ) + 

c 3 (n 3 -1) + c 2 c 3 (ni -1) (n 3 -1) d2 K±o-«£*L&) 
Sr«J£-t* - t ZftWLt-tZ&L&lsyXo 

[»^2] ^<7> (3) <D0kftit, 

0. 4< (di+d2+d 3 )/f<0. 7 (3) 
II U 

di : ii \yyX<D^^W- 

d 3 : H2 U>X<D$»<bW 

* ffi&i- & - £ £ -T & W ^ 1 »c f S«coiift 1/ > X 0 
[0 0 0 1] 



ttltiE#2 003-309401 1 



WM 2002-363401 v : 2/ 

^mm m i:js*?^ccD, c m o s ^ itft^T- * mm l ^ant^e k « v > 

<b*U /hM^ifti3J:^ag14<7)(6]±^llI>2>Ct?rnT^i: L*:2tS[W>X«j£o 
[0 0 0 2] 

tfmis, ^mfg^jgm-f &£#><75ccd, cMos^<a@m§f&#T-£*ijffl 

[0 0 0 3] 
[0 0 0 4] 

-oi^ittitoi/^X^-cii, c I F to¥ t*;H*& 1 1 ^M#@Jt<7)ft? 

[0 0 0 5] 
[0 0 0 6] 

M * *T $J K ffl IE -t & Z. t &X* £ h z\ t h , W. *i> X i£ v > fig £ * - t pT 
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#12 0 0 2 -3 6 3 4 0 1 ^-v: 3/ 

[0 0 0 7] 

CtUlttLT, 2tfc«fl£^>V>X^tt, 3 >X^tJf 05fc^ttfilS: 
Mtr^<h(iT*^^v^o<7), 1 $Cf# j& <£> V y X^h «t 0 ft </ »:*5*teflB £ t# & - t rt ? 

[0 0 0 8] 

M t m£ti2>n uyXtlEuyXti m.&^fritfz v y X7k&&&9k% Ztix^ 
[0 0 0 9] 

ifz, \&(D2Wm$L<DVyX?hb Ltii, f l^7t hM^OWti^IEl^Xi: 
[0 0 10] 

* fc, J: <0 , 2 ^<7)iE u > X^a^^^/c 2 tfc*j£o p > x^ & $ 

[0011] 

[tfMvfcitt 1 ] 

*$fKJ¥ 7 - 1 5 1 9 6 2 
[#M S *1K2] 

#1¥7- 1 8 1 3 7 

#r?3¥ 7 - 2 8 7 1 6 4 
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3 0 2 7 8 6 3 
iJfUfl 2000-72079 #1>$B 

mwfjcffi 7 ) 

Wffl 2001-183578 ^« 
[#St»8] 

# ^ 2002-267928 

3 3 113 17 ^2rfR 
[0 0 12] 

mmtm-fcLXo t-t&mm] 

*ITV>& &<7) ^*jfg^i^2 0mmW±<!:I*tIv^(7)^, FNo^ s 
4. Oi^it^TBfv^^^J}, Itlif^i tiiffli-^) 

- £ § & FJJfl £^ LT 0 
[0 0 13] 

[0 0 14] 

[0 0 15] 
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10 0 1 6] 

(1) , (2) <7)#£f^ 
d 2 /f<0. 1 ( 1 ) 

- 4. 0<<J> air /<D<-2 .5 (2) 
lit, 

f : vyX3k&fc<nVkSmm 

^air : * 1 l^>Xfc*2 >X t tfWlttt fiti&SLfrb >X<7) 
^•7- ($1 vy X<D\WMM(Dm<r>m^ C2 > %2 v y X<r>itoQM<r>m<o$$£ 

jfc^nt 2P>X(7)IJf$^n3 fcLf:i^ *air=c2 (1-ni) + 
C3 (n 3 -1) +C2 C3 (nj -1) (n3 -1) d2 K i o ) 

[0 0 17] 

»c«&i&w*wj:*Ltf, Btrffi (l) fcjtf (2) 

[0 0 18] 

) (D&ft^ 

0. 4< (di+d 2 +d 3 )/f<0. 7 (3) 
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di : % 1 VyX<F>*!?>\M 
d3 I %2 l>>X<7)tp^m 

[0 0 19] 
[0 0 2 0] 

^f§^^^>*6ft^>Xo||»^Cov^-r, EI 1 7!jSI11 6 *#bsl 
[0 0 2 1] 

^^M^c^it^jf fti^ >x i fi, mi n^-r j: ^ %dfamfrbi%.m®nz 

*V>X<>: 1 1/>X2 *xi9 3«h, t^fJJ ^|Hlffi£[6]tt7t:IE<7VW - 

^ff^^-X*^U>Xi:$ii^i2I/>X4i:^tLt^-i, 0 i;t\ fill 

uyX2 &£z/m2 vyXA h^^nmrn^mn^^v y xm-^ , 

[0 0 2 2] 

^2 lx>X4 0^2MffiiJtC{± N U^-ify*^ I R # y h y j )V 9 , n->"?x 
■7^ ;W^^(^)^I-7^ 6 j3 «t tfC C D & £ C M 0 S H<7)jf ft*^<7)^ 

[0 0 2 3] 

^Mff^K&v>Tfi, ^1 U>X2 ioJ:^2 UyX4fiK >X<^> (1) , ( 
2) <D&4kittZm%.1-Z>£7l<z-tZ> 0 
[0 0 2 4] 

d 2 /f <0. 1 (1) 
-4. 0<<D air /4><- 2. 5 (2) 

1SU (1) mz&lfZ d2 tt, »ll^>X2t|[2 1/>X4 <h ^TfrPlli 5 ±K 
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[0 0 2 5] 

(2) ^:^i5tt-S<D a i r (i, il 1/>X2 ti2 1/>X4 tW^JCfti 

Olfl2M<7)Efti$i£ c 2 > ^2P>X4(7)^lI«tlfi$^c3 , l^ft^^M<7)^ 
bztt-f2>%i]/yX2<DmVrmZni , iSft4 3 «ft07ttc*t-t-^>^2 1/>X4 
<9/a#T^£n 3 t L/;M, (2<7)2) Sf:J;oti$^i^ 0 

[0 0 2 6] 

^air = C2 ( 1 - ni ) + 03 (n3 -1) + C2 03 (ni - 1 ) (n3 
- 1) d 2 (2C02) 

[0 0 2 7] 

— 1\ d 2 /fW, (1) ^C^flt (0. 1) &±fcfc*£, Tfc^m 

oar, /haM-fkosattwR-ri^t t*4 0 

[0 0 2 8] 

*air (2) sUl^-tfifi (-2. 5) &_htC&££. 

< (S) fc^yi^v* 

MfcS (T) tOBlTtO^S < &«9, CO*^ ^tH^K^otLi 

[0 0 2 9] 

*air (2) 5£H3rrft (-4. 0) ^Ti:4Sk, &1 

w>X2i3j:r>^2 u>X4^fli^i$^i < & o m^m^mm^ *) 

[0 0 3 0] 

tku ^o, <D air /<D<^iis^ (2) o&#5£ <£ -? ci-^c t kzx 
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[0 0 3 1 ] 
[0 0 3 2] 

0. 4< (di+d 2 +d 3 )/f<0. 7 (3) 
HL, (3) itC&tt&di (i, H 1 WX2 <D$*^W-~?$>Z>o i/j, d 3 fi 
, ^2 l/>X4WWt^^ 0 Hui£<7) J; ^ tc, d2 ti, ill/>X2i: 

[0 0 3 3 J 

--T% (di +d 2 +d 3 ) /i <Dm& (3) sU^-ffl (0. 7) JJLLK 
[0 0 3 4] 

— (di +d 2 +d 3 ) /fW (3) ^Z^k-rm (0. 4) WTt:^ 
[0 0 3 5] 

t£oT, (di + d 2 + d 3 ) /fOf^ (3) 5££?i5 J£-t* <fc -9 ^-f*U2\ 

o 

[0 0 3 6] 

tmi^att^^, SfiKJi^o (4) (D&ft&Zffitzi-Xo K-th 

o 

[0 0 3 7] 

<Dl /<D< 1.2 (4 ) 

1IL, (4) sfcKjStf**! (i> $ 1 I/>X2 <7VW-T-£> «9 , 4>fi, HU^O 
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[0 0 3 8] 
[0 0 3 9] 

[mmm] 

[0 0 4 0] 

$IiWi:^v^, FNOfi, F 2o>(i^:li^, c fi, ^ 

H (life) ^BBttL/zJt^tlj3tt^^7t^m<7)il^, vdfi, dfH (mfe) <7) 
£ It & #7fc^<7> T y ^^Tjk-To 
[0 0 4 1 ] 

k, A, B(i, (5) 5£K*3U-£##gc£^l- 0 -f%t>ib, vyxmm. 
UfaZiEtL, kZmmM, A, B£«My&, c^ffi^<ht7t:<b^^^ 
[0 0 4 2] 

Z (X) =cX2/[l+ |1- (k+1) C 2 X2 | 1/2 ] 
+ AX4 +BX6 (5) 
<#l^*fe^> 

0 2 14, *§kW<D&imMW*7jiLtzi><ox\ ^mMMbz &\,*x (4, Hi tc^ 

6 £KfiLTv>&o 
[0 0 4 3] 

Ctf>H 1 3k1foW<D%k&L\sZ/X 1 J4, i^T^^#^f^$tL-Cv^ 0 

f = 3 . 80mm, FN0=2. 85, 2w = 62. 6° „ d i =0. 9mm, 
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d2=0. 3mm, d3=l. 45mm. 4> a i r =-0. 688671 mm~l 
, 0=0. 2 6 3 1 5 8mm-l 



1 mi u>xiii) 

2 (m i u>xi2i) 

3 

4 (»2 U>XilS) 

5 (£2 U>Xm2M) 

6 (#^-#^*fjl 1®) 

7 (*^'-^7^^2I) 



c d 

oo 

1.03156 0.90 

0. 708265 0. 10 

0 0.20 

-0.538423 1.45 

-0. 562493 0. 0 

0 0.40 

0 1.549 



n e v d 

1.52692 56.2 

1.52692 56.2 

1.51825 64.2 



®#-^ k A B 

1 0.1804668 -1.059282E-2 -4.365457E-3 

2 3.807702 -1.061820E-2 -1.010247E-2 

4 0.5767871 -1.556526E-1 -1.145704 

5 0.9825455 4.537203E-3 -1.584557E-2 



iwi^^W, d 2 /f = 0. 0 7 9 £fciK ( 1 ) 5$£iSJ£-r& & 
O-Cifeofco <D air /* = -2..617t4l), (2) ^^itJS.1--i) & <?) 

-Cfcofco SfcK, (di + d 2 + d 3 ) /f = 0. 6 9 7 t^»), (3) ^£ 
MB.-? & i><DT$)^tz 0 
[0 0 4 4] 

HI 3 «i|XH^H4 tc^i- 0 
[0 0 4 5] 
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<^2^»!I> 

15 14, $»i2»J^L/:^t\ ^0*2^ltt«0«fifelx>Xl 



f = 3. 8 0 mm, FN0= 2 . 85, 2w = 61. 2° , di = 0. 8 mm, 
d 2 = 0 . 3mm, d3 = 0 . 9mm, $ a j r =-0. 746161 mm -1 , 
<D = 0. 2 6 3 1 5 8mm" 1 



1 (9 1 U>Xfjl l ®) 

2 (m 1 U^X»2I) 

3 (iRO) 

4 (Ki2 ]s>xmim) 

6 (*^-*"7^iii) 

7 (#^-#7Xf£2®) 

(fa®) 



c d 

oo 

1.112098 0.80 

0. 800174 0. 10 

0 0.20 

-0. 546746 0. 90 

-0. 509997 0. 0 

0 0.50 

0 1.701 



n e v d 

1.52692 56.2 

1.52692 56.2 

1.51825 64.2 



Iff k A B 

1 0.1598616 -1.126125E-2 -7.251079E-3 

2 -0.9159409 2.345736E-1 3.975805E-1 

4 11.44252 -8.951630E-2 -2.279703E-1 

5 2.784102 -1.026661E-2 -4.081407E-2 



-Oi^^frOTt, d 2 /f=0. 0 7 9fcfc»K (1) &.*ffi%.'t2>i> 
<7>-C&o£o ttz, 4> a i r /* = - 2 . 8 3 5 t £ <9 , ( 2 ) & & <7) 

X'$>-otZo (di + d 2 +d 3 ) /i =0. 5 2 6<h£l9, (3);££ 
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[0 0 4 6] 

C o H 2 H JifliJ <7)$ift 1^ y X l £ it £ , §JN £ iRH £ J: tf'M ffl JRH £ 

EI 6 K, lfJKM£II!7 H^-to 
[0 0 4 7] 

<m3H»U> 

EJ8(i, ^^o^3^WJ^^Lt^^<7)T\ Z.<D%Z%Wfr\<r>mn.\'yX 1 



f = 3 . 80mm, FN0= 2 . 85, 2 W = 59. 7° , di =0. 9mm, 
d 2 = 0 . 3mm, d 3 = 1 . 1 mm, <J> a j r = — 1 . 050566 mm~l , 
<!>= 0. 263158 mm-1 



mm 

1 mi vyxmim) 

2 (& 1 vyXm2M) 
3 

4 (0 2 l/>Xfj| 1 m) 

5 (0 2 U>X^2®) 

6 (*A-*"7X|lffi) 

7 (*^'-*"7^i2ffi) 
(ft®) 



c d 

00 

1.143721 0.90 

0. 902881 0. 09 

0 0.21 

-0.954649 1.10 

-0. 860982 0. 0 

0 0.40 

0 1.805 



n e v & 

1.52692 56.2 

1.52692 56.2 

1.51825 64.2 



k A B 

1 0.1539769 -5.188658E-3 -9. 123322E-3 

2 3.987563 1.629469E-2 -2.269491E-1 
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4 0 -2. 189219E-1 -2.241663 

5 0.3749068 1.780739E-3 -1.419786E-2 

CWi^jrifWt, d 2 /f = 0. 0 7 9 t^f), ( 1 ) 5££ii5Jl.-t* *> 
OT^ofCo * <J> a ir /* = ~3. 9 9 2 * «9 , ( 2 ) tZZM J£1"& & ^ 
X'h-otZo £<bK, (di + d 2 + d 3 ) / f = 0 . 6 0 5 ^:^1), (3) 5££ 

[0 0 4 8] 

g| 9 fltJR££BI 1 0 K^-f 0 
[0 0 4 9] 

<^4I»> 

mi k±, ^^o^4hm#ij^^l/c^<^t\ z<Dm4mmM<vm%.is>z 

f = 3 . 8 0 mm, FN0= 2 . 85. 2w=62. 1° , di = 0. 9 mm, 
d2 = 0 . 3 mm, d 3 = 1 . 4 5 mm, <t> air =-0. 680382 mm" 1 
, 4> = 0 . 26315 8 mm- 1 







c 


d 


n e 


v d 








OO 






1 ($ 1 i^xa* 


IB) 


1.026539 


0.90 


1.52692 


56.2 


2 (H 1 U>X» 


2®) 


0. 698027 


0.10 






3 GRO) 




0 


0.20 






4 (£2 P^Xfg 


IB) 


-0. 534262 


1.45 


1.52692 


56.2 


5 (&2 1^>X^2M) 


-0. 556969 


0.0 






6 (ij/*—1fJX 


*11B) 


0 


0.40 


1.51825 


64.2 
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7 (ii'<-iJ7 *m2M) 0 1.550 
(ftM) 

®#-^- k A B 

1 0.1896112 -1.116567E-2 -5.939006E-3 

2 3.962633 -3.498629E-2 1.206361E-1 

4 1.686719 -1.512277E-1 -9.503996E-1 

5 0.9752553 5.958662E-3 -1.461578E-2 

^oi^^fWC\ d2/f = 0. 0 7 9 tfciK (1) 5££iSSJ&i-&«> 
<DX$>-otz 0 t fc, <l> a i r /* = - 2 . 5 8 5 ^^^ ( 2 ) ^£$tj£.-f-5> * O 
-?&o£o ^f>C> (di+d2+d 3 )/f = 0. 6 9 7fc£D, (3) 5££ 

[0 0 5 0] 

- <z> £ 4 H«iJ ^»*Sft U y X 1 £ it £ , ^£JRH £ «t ft JRH £ 

EI 1 2C, #tJKM£HI 1 3 K^-To 
[0 0 5 1 ] 

<m5miMM> 

f=3. 80mm, FN0= 2 . 85, 2 a, = 6 0 . 8° , d i =0. 9 mm, 
d 2 — 0 . 3mm, d 3 = 1 . 1mm, 4> a j r = — 0 . 8 7 1 0 2 5 mm~l , 
4>= 0 . 263158 mm-1 

c d n e v d 



WBE#2 003-309401 1 



mm. 2002-363401 
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1 (il l/>XilI) 1.077362 0.90 1.52692 56.2 

2 1 U>XH2M) 0.826122 0.09 

3 m<0) 0 0.21 

4 (H2 UyXmiW) -0.731407 1.10 1.52692 56.2 

5 ($2 1/>X^2I) -0.731552 0.0 

6 (*A-*'7^|lffi) 0 0.40 1.51825 64.2 

7 (*K-#7^|2I) 0 1.801 
(ft®) 



MW^ k A B 

1 0.1851335 -8. 102357E-3 -7.201421E-3 

2 3.687250 -2.216525E-2 1.300030E-1 

4 0 -2.408286E-1 -1.297787 

5 0.7139493 4.035899E-3 -2.376845E-2 



:^i^^fWt\ d 2 /f = o. 079<h&«9, (i) ^.zmfc-tzii 

Wtio/; 0 *air/$ = -3. 3 1 0 <h & *9 , ( 2 ) j££$|JE.1~<?> & O 

T^o7t: 0 £*>H, (di + d 2 + d 3 ) /f = 0. 6 0 5 t^t), (3) 

[0 0 5 2] 

El 1 5 fc, ^JRM^H 1 6 KtH-To 
[0 0 5 3] 

[0 0 5 4] 

[0 0 5 5] 
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[0 0 5 6] 

ttzi}nz.Xy i,zsm~cR^mMmzmtitzmm v > x ^mt^ - t a*-c § & 

o 

im 2 ] *%wttz&2>m&i'>x<Dm i ««&«j£ia 

113] EI2 tc^i-JiftV>Xn^lt^>^MJjXM> #j£JR«5 J: tfMfflJR 

[0 4] 0 2 tC^i"Jftflfel/>Xtc^Jt4*JRIS i S:^'tittWllI 

[15] *S&9! K#£«H£ !/>X(0f2 H»!J «r^1-«t"&«^|g| 

[0 6] 0 5t^i-»fifel^>X»ci5tt*«iiiJR3S, #j£JR2£:feJ:0 f MlttJR 

[0 8 ] cng&ftf* v y xom 3 hm«&j &^-r«M&«j£0 

[09] 08 n^-rjsfti^>xtzi3tt^^®iixM, xzmmw 

[0 10] 0 8 tc^i-#ftw>Xtc^it-2)^M^^i-ra0 

[011] *%wi<zi&zffii%u>x<Dm4nnMz*irummj&m 

[0i2] 011 n^-r««»i/ >xu*3tt*^®jRM, ft&WM&tzm 

[013] 01 1 iz^Wi&i'>xiz&tf&mmz7F'fnwm 

[014] *l&^^**ft«U>Xo»5llife^S:^-r«IEB&«^0 

[0i5] 014 > x^z&n hmwwM, it&j&M&zTfm. 

[016] 0i Atz^irwi&i'yXiz&tf&ffiiBLmzTjk-tm.wm 
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i rn.rn.vyx 

2 

3 m 

4 S2l/>X 

5 7fe# 

6 y 4 

7 tftft® 



ttllHf 2003-309401 1 




tbliE# 2 003-309401 1 




ttliE#2 003-309401 1 



OfcM 2002-363401 ^- V : 3/ 

[Hi 3] 

1: 546. Inm 
2: 435. 8nm 
3: 656. 3nm 

j*®iR^ ?e£jr£ mtowm 

FN0= 2 . 85 eo= 3 1 . 3° cu = 31.3° 




2.% 



(mm) (mm) (%) 
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2002-363401 



4/ 



[04] 



1 : 546. Inm 
2: 435. 8nm 
3: 656. 3nm 




(mm) 
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mSE#2 0 0 3 



-3094011 
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[me] 

1: 546. Inm 
2: 435. 8nm 
3: 656. 3nm 

i*®iR^ mmwm 

FN0=2. 85 co=30. 6° co=30. 6° 




2.% 



(mm) (mm) (%) 
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[H7] 



1 : 546. Inm 
2: 435. 8nm 
3: 656. 3nm 



co = 3 0. 6 



0.03 



DX 



^-2 




co= 2 2. 3 



^2 




= 0 



-l 

(mm) 



3 

1 



^2 
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[09] 

1: 546. 1 nm 

2: 435. 8nm 

3: 656. 3nm 
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